Accelerated growth of bovine preantral follicles in vitro after stimulation with both FSH and BMP-15 is accompanied by ultrastructural changes and increased atresia.
The objective of the present study was to determine the effects of bone morphogenetic protein (BMP)-15 and FSH on the growth, viability, and expression of mRNA for FSH (FSH-R) and BMP-15 (BMPR-IB and BMPR-II) receptors in cultured bovine secondary follicles. Secondary follicles were microdissected and cultured for 12 days in minimum essential medium-α alone or supplemented with BMP-15, sequential FSH, both BMP-15 and FSH, or BMP-15 from days 0 to 6, and FSH from days 7 to 12. Thereafter, the effect of these treatments on the follicular volume, viability, and antrum formation and the levels of mRNA for BMPR-IB, BMPR-II, and FSH-R were assessed. Compared with day 0, the follicles cultured with FSH or BMP-15, or both, had a significant and progressive increase in volume (P < 0.05). However, the follicles cultured for 12 days with both BMP-15 and FSH had the greatest volume and a greater rate of antrum formation than those in control medium, but results similar to those cultured with FSH (days 0 to 12) or BMP-15 (days 0 to 6) and FSH (days 7 to 12). Together with their accelerating effect on in vitro follicle growth, the combination of FSH and BMP-15 induced ultrastructural changes in the cultured follicles and increased atresia. However, adding either BMP-15 or FSH to the culture medium, not only promoted follicular growth and follicular antrum formation, but also maintained follicular viability during culture. Except for follicles cultured in minimal essential medium-α, the levels of mRNA for BMPR-IB were reduced, and the levels of mRNA for FSH-R were significantly greater in follicles cultured in medium supplemented with BMP-15. In conclusion, all in vitro follicle treatments supported growth of bovine preantral follicles; however, adding both BMP-15 and FSH to the culture medium (minimal essential medium-α) for 12 days provided the greatest stimulation. Furthermore, the viability and ultrastructural integrity of cultured follicles were only maintained when only BMP-15 or FSH was added to the culture medium.